XMM-Newton observations of PSR B1823-13: An asymmetric synchrotron nebula around a Vela-like pulsar by Gaensler, B M et al.
[emulateapj,10pt,apjfonts,lineno,psg]article
H iH iikm s−1 et al. .0
GAENSLER ET AL. XMM OBSERVATIONS OF PSR B1823{13
document XMM-Newton Observations of PSR B1823{13: An Asymmetric Synchrotron Nebula Around
a Vela-like Pulsar Submitted to The Astrophysical Journal on 08 Aug 2002 B. M. Gaensler1, N. S. Schulz2, V.
M. Kaspi3,2, M. J. Pivovaro4 and W. E. Becker5 1Harvard-Smithsonian Center for Astrophysics, 60 Garden
Street MS-6, Cambridge, MA 02138; bgaensler@cfa.harvard.edu 2Center for Space Research, Massachusetts
Institute of Technology, 70 Vassar Street, Cambridge, MA 02139 3Physics Department, McGill University,
3600 University Street, Montreal, Quebec, Canada 4Space Sciences Laboratory, University of California,
Berkeley, CA 94720 5Max-Planck-Institut fu¨r Extraterrestrische Physik, D-85740 Garching, Germany -5cm
abstract
We present a deep observation with the X-ray Multi-Mirror Mission of PSR B1823{13, a young pulsar
with similar properties to the Vela pulsar. We detect two components to the X-ray emission associated
with PSR B1823{13: an elongated core of extent 3000 immediately surrounding the pulsar, embedded in a
fainter, diuse component of emission 50 in extent, seen only on the southern side of the pulsar. The pulsar
itself is not detected, either as a point source or through its pulsations. Both components of the X-ray
emission are well t by a power law spectrum, with photon index Γ ≈ 1.6 and X-ray luminosity (0.5{10 keV)
LX ≈ 9 × 1032 erg s−1 for the core, and Γ ≈ 2.3 and LX ≈ 3 × 1033 erg s−1 for the diuse emission, for
a distance of 4 kpc. We interpret both components of emission as corresponding to a pulsar wind nebula,
which we designate G18.0{0.7. We argue that the core region represents the wind termination shock of
this nebula, while the diuse component indicates the shocked downstream wind. We propose that the
asymmetric morphology of the diuse emission with respect to the pulsar is the result of a reverse shock
from an associated supernova remnant, which has compressed and distorted the pulsar-powered nebula. Such
an interaction might be typical for pulsars at this stage in their evolution. The associated supernova remnant
is not detected directly, most likely being too faint to be seen in existing X-ray and radio observations.
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